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Abstract 

Introduction: Sleep-disordered breathing adversely affects daytime alertness and cognition. Obstructive sleep 
apnea (OSA) patients have several typical symptoms including habitual snoring, excessive daytime sleepiness, 
fatigue, lack of concentration, memory impairment, and at times psychological disturbances. We evaluated different 
aspects in the health related quality of life (HRQoL) in subjects referred to our sleep laboratory for their first 
examination for suspicion of OSA. 

Methods: One hundred ninety-eight consecutive outpatients (152 M) (mean age 52.7 ± 12.8 years, range 18-82 years; 
mean BMI 31.0 ±6.5 kg/m 2 , range 17.3-57.8 kg/m 2 ) were evaluated with two self-reported questionnaires for HRQoL 
assessment: Psychological General Weil-Being Index (PGWBI), that asses anxiety, depressed mood, positive well-being, 
self-control, general health, vitality, and 12-ltem Short-Form Health Survey (SF-12), consisting assesses of Physical and 
Mental Component Summaries (PCS and MCS). Epworth Sleepiness Scale (ESS) was used to assess daytime sleepiness 
before nocturnal diagnostic examination. 

Results: Subjects showed variable HRQoL scores. HRQoL was worse in women than men and it decreased with age. 
No relation was found with AHI severity (range 0-129 n/h). BMI and TSat 90 (range 0-87.9%) affected physical health 
perception (SF-12 PCS). Furthermore TSat 90 influenced PGWBI Vitality subscale. Subjects with ESS > 10 showed a worse 
HRQoL profile (p < 0.001) in SF-12 and in PGWBI. Multiple regression analysis showed that age, BMI and ESS were 
significant predictors of SF-1 2 PCS (p < 0.001 ; r 2 = 0.23). 

Conclusions: A worse HRQoL perception among subjects referred for OSA suspicion was not related to disease 
severity. BMI and hypoxemia influenced only some HRQoL dimensions, while excessive daytime sleepiness worsens all 
HRQoL components considered. 
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Introduction 

Obstructive sleep apnea (OSA) is a common sleep dis- 
order characterized by intermittent partial or complete 
upper airway obstruction during sleep, associated to inter- 
mittent hypoxemia, recurrent arousals, sleep fragmenta- 
tion and poor sleep quality. The prevalence of OSA with 
accompanying daytime sleepiness is approximately 3 to 
7% for adult men and 2 to 5% for adult women in the gen- 
eral population. Factors that increase susceptibility to the 
disorder include age, male sex, menopause, obesity, cra- 
niofacial abnormalities, family history, and health behav- 
iours such as cigarette smoking and alcohol use [1]. 
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Patients with OSA may present several typical symptoms 
including habitual snoring (often disruptive to bed part- 
ners), feeling of unrefreshed awaking, excessive daytime 
sleepiness (EDS), fatigue, lack of concentration, memory 
impairment, and at times psychological disturbances [2,3]. 
Although a relationship between the severity of sleep re- 
spiratory disorders and EDS has been observed, recent 
studies pointed out that this relationship is poor [4,5]. 

Symptoms of cognitive and emotional disorders are ac- 
companied by cardiovascular impairment that may eventu- 
ally lead to more serious conditions such as hypertension, 
arrhythmias, coronary artery disease or stroke [6]. 

Literature highlights how perceived well-being and 
Health Related Quality of Life (HRQoL) are deteriorated 
in sleep-disordered breathing, in particular OSA [7]. 
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OSA patients often report a poor quality of life in social, 
emotional, and physical domains [8]; emotional disturb- 
ance in OSA may also give rise to family and social con- 
flict [9,10]. 

In this study, in order to evaluate the perception of well- 
being in patients afferent to a laboratory for diagnosis and 
treatment of sleep-disordered breathing, questionnaires 
for non-specific pathologies were administered by an 
assistant psychologist before the first examination. Un- 
specific disease questionnaires were chosen to investi- 
gate psychological dimensions of HRQoL, as they were 
addressed to a population that had not yet received a 
specific diagnosis. 

For this purpose we used the Psychological General 
Well-Being Index (PGWBI), a validated HRQoL measure, 
widely used in epidemiological research to provide a 
general evaluation of self-perceived psychological health 
and well-being [11], and extensively used to record well- 
being in different patient populations. As far as we know 
PGWBI has never been administered in OSA population. 
PGWBI addresses the impact of symptoms on well-being 
and is applicable both for healthy and patient populations 
[12]. It focuses on self- representations of psychological 
general well-being, reflecting subjective well-being or 
distress. We administered also the 12-ltem Short-Form 
Health Survey (SF-12), one of the most widely used instru- 
ments to measure HRQoL and monitor health in general 
and in specific populations. SF-12 is a multipurpose gen- 
eric measure for all ages or disease groups [13]. This tool 
was administered with PGWBI to guarantee the possibility 
to further expand the dimensions of wellness with a com- 
parison and control measure of HRQoL; indeed the valid- 
ity of SF-12 has been also evaluated in patients with sleep 
apnea under CPAP treatment, showing results identical to 
those oftheSF-36 [14]. 

The aims of this study were to evaluate self-perceived 
psychological HRQoL in patients pertaining to a labora- 
tory for sleep related breathing disorders and to verify 
which features of OSA (such as obesity, disease severity, 
nocturnal hypoxia, EDS) might contribute significantly 
to subjective well-being, and which dimensions of the 
latter may suffer greater damage. 

Methods 

We performed a study involving 198 consecutive outpa- 
tients (46 F, 152 M), between 18 and 82 years old (mean 
age 52.7 ± 12.8 yrs), afferent to our Sleep Laboratory. Pa- 
tients competent to sign informed consent and willing to 
participate in the study were included. Patients with a 
prior diagnosis or treatment for OSAS were excluded, as 
were subjects who did not consent or did not complete 
full diagnostic process, or PGWBI and SF-12 question- 
naires. Patients affected by psychiatric and neurological 
diseases were also excluded. Subjects underwent a detailed 



evaluation that included clinical history focused on sleep- 
related symptoms. In the sample, 12 subjects presented an 
ischemic heart disease, 7 subjects had an ischemic cardio- 
vascular disease and 15 subjects were diabetics. Body mass 
index (BMI) was calculated. The ethical committee of our 
Institution authorised anonymous scientific utilisation of 
data collected for routine clinical work. 

Nocturnal monitoring was performed with a portable 
computerized system for OSA diagnosis (Somte Compu- 
medics Inc.; Abbotsford, VIC, Australia). The recorded sig- 
nals were airflow, snoring, thoracic effort, abdominal effort, 
limb movement, body position, electrocardiogram, arterial 
oxygen saturation, pulse rate, and pulse waveform. Dur- 
ation of recordings was at least 6 h. Apneas and hypop- 
neas were visually scored. Apneas were defined as lack of 
airflow for at least 10 s. Hypopneas were defined as dis- 
cernible reductions in airflow or thoraco-abdominal move- 
ments for at least 10 s followed by an arterial oxygen 
saturation fall >3% [15]. Apnea-hypopnea index (AHI) 
was calculated as number of apnoeas plus hypopneas per 
hour of estimated total sleep time. The definition of 
apneas and hypopneas followed the AASM standard cri- 
teria [15,16]. OSAS was considered mild if the AHI was >5 
per hour and <15 per hour, as moderate if AHI was >15 per 
hour and <30 per hour and as severe if AHI was >30 per 
hour. Percent of the night with 0 2 saturation <90% (TSat 90 ) 
was measured. 

Questionnaires 

The Psychological General Well-Being Index (PGWBI) [17] 
was used to measure subjective mental health [18]. The 
responses to 22 questions are arranged in six subscales: 
anxiety (five items), depressed mood (three items), positive 
well-being (four items), self-control (three items), general 
health (three items) and vitality (four items). Item re- 
sponses are rated on a six-point Likert scale ranging from 
0 (highest possible distress) to 5 (completely healthy sta- 
tus). The six-scale scores were computed by summing the 
relevant items. Higher scores indicate better health. The 
six scales can be further summed to provide a global index 
score representing one comprehensive subjective well- 
being ranging from 0 to 110 [19]. A global score <60 sug- 
gests a severe distress; from 60 to 72 suggests a moderate 
distress; and >72 suggests a positive well-being. 

The 12-ltem Short-Form Health Survey (SF-12) is the 
shorter health self-administered questionnaire derived 
from the SF-36, allowing faster assessment of patients 
and producing physical and emotional component sum- 
maries without any substantial loss of information com- 
pared to the SF-36 [20]. Two subscales are derived from 
the SF-12: the Physical Component Summary (PCS) and 
the Mental Component Summary (MCS). The PCS in- 
cludes questions about physical functioning, role limita- 
tions due to physical health problems, bodily pain and 
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general health. The MCS includes questions about vital- 
ity (energy/fatigue), social functioning, role limitations 
due to emotional problems, and mental health (psycho- 
logical distress and psychological well-being). The PCS 
and MCS are standardised to a mean of about 50, with a 
score above 50 representing better than average function 
and below 50 poorer than average function [21]. 

The Epworth Sleepiness Scale (ESS) was used to assess 
daytime sleepiness. Patients rated the likelihood of falling 
asleep in eight specific situations on a 0-3 scale, with 0 
meaning no chance at all of falling asleep, and 3 represent- 
ing a high chance of falling asleep. Thus, the scale goes 
from 0 to 24. A score > 10 suggests excessive daytime 
sleepiness [22]. 

Statistical analysis 

Difference between means was assessed by the non- 
parametric Wilcoxon test. Relationships between selected 
variables were identified through simple linear regression 
and multiple linear regression. Data were reported as 
mean ± SD. A p < 0.05 was considered significant. Statis- 
tical analysis was performed by commercial software (JMP 
8.0 SAS Institute Inc.). 

Results 

Characteristics of participants to the study, questionnaires 
scores and nocturnal polygraphic results are reported in 
Table 1. The mean of the scores was lower than reference 
data in both HRQoL questionnaires [11,13]. A significant 
relationship was found between age and all questionnaires 
dimensions, except for PGWBI Anxiety and Vitality sub- 
scales (Table 2). Dividing the sample by gender, male sub- 
jects (n = 152) reported higher scores compared to females 
(n = 46) in PGWBI, except for Anxiety and Vitality sub- 
scales, and in both SF-12 summaries (Table 3). No differ- 
ences were found in BMI, AHI, TSat 90 %, ESS and age 
between men and women. 

BMI was linearly correlated with PCS (p < 0.001) 
(Table 2). Subdividing the sample into two classes of 
BMI (BMI < 30 n = 98, BMI > 30 n = 100), lower scores 
in the SF-12 PCS were highlighted in obese patients 
(10.6 ± 3.8) compared to subjects with BMI < 30 (47.1 ± 
7.6; p < 0.001), but no significant difference was found in 
SF-12 MCS and in PGWBI. 

AHI was inversely related to SF-12 PCS (p = 0.010), 
but not with PGWBI, total and subscales (Table 2). Even 
splitting the AHI by severity (AHI < 5 n = 30, 5 < AHI < 15 
n = 37, 15 < AHI < 30 n = 41, AHI > 30 n = 90) there were 
no differences in HRQoL dimensions. 

TSat 90 was linearly related with PGWBI Vitality subscale 
(p = 0.006) and SF-12 PCS (p = 0.004); increasing TSat 90 
was associated with a worsening of the vitality and per- 
ceived physical health (Table 2). Subjects with TSat 90 > 30% 
(n = 38) as compared to those with TSat 90 < 30% (n = 160) 



Table 1 Summary of patient participants to the study 
characteristics, questionnaires score and nocturnal 
polygraphic results 



Variables 


Values 




N 


198 (152 M -46 F) 




Age (yr) 


52.7 ± 12.8 


(18-82) 


BMI (kg/m 2 ) 


31.0 ±6.5 


(17.3 - 57.8) 


ESS score 


8.8 ± 5.2 


(0 - 24) 


PGWBI 


70.9 ± 16.0 


(20- 101) 


Anxiety 


15.7 ± 4.6 


(1 - 25) 


Depression 


12.1 ± 2.7 


(0-15) 


Well-being 


1 1 .4 ± 3.7 


(3-19) 


Self-control 


11.0 ± 2.7 


(0-15) 


Health 


9.6 ± 2.7 


(2-15) 


Vitality 


11.2 ± 3.8 


(0-19) 


SF-12 PCS 


44.6 ± 9.2 


(20.2 - 63.8) 


SF-12 MCS 


45.8 ± 10.9 


(16.7-66.3) 


AHI (n/h) 


33.6 ± 27.6 


(0 - 129) 


TSat 90 (%) 


15.1 ± 21.8 


(0 - 87.9) 



Values are mean ± SD (range). BMI, body mass index; ESS, Epworth Sleepiness 
Scale; PGWBI, Psychological General Weil-Being Index; SF-12, 12-ltem Short- 
Form Health Survey; PCS, Physical Component Summary; MCS, Mental 
Component Summary; AHI, Apnea hypopnea index; TSat 90 , percent of the 
night at less than 90% oxygen saturation. 



obtained lower scores in PGWBI Vitality subscale (9.6±3.9 
vs 11.5 ±3.7, p = 0.005) and in SF-12 PCS (417 ±93 vs 
45.2 ± 9.1, p = 0.029). 

Of 198 subjects, 62 (31.3%) had an ESS > 10; no correl- 
ation was found between age and ESS. ESS showed an 
inverse linear relationship with the scores of all PGWBI 
subscales as well as with SF-12 summaries (p < 0.010). 
The subjects with EDS (ESS > 10) had lower scores in all 
PGWBI subscales and in SF-12 summaries (Table 4). 

Multiple regression analysis showed that significant pre- 
dictors of SF-12 PCS were age, BMI and ESS (p < 0.001; 
r 2 = 0.23). 

Discussion 

The results of this study confirmed that OSA has an im- 
pact on patients HRQoL [23]. As concerns gender and 
age differences, women had significantly lower scores than 
men and there were differences related to age. Similar re- 
sults have been shown with other HRQoL instruments 
[18]. Analysis of the relationships between BMI or TSat 90 
and the questionnaires results showed that overweight, 
obesity and hypoxia negatively affect physical health per- 
ception as assessed by the SF-12 PCS. Furthermore TSat 90 
influenced also the PGWBI Vitality subscale, while no re- 
lationship was found between AHI severity and HRQoL as 
assessed by questionnaires applied. In all PGWBI dimen- 
sions and in SF-12 PCS and MCS the patients with 
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Table 2 Participants characteristics and nocturnal polygraphic results vs health-related quality of life 



PGWBI SF-12 





TOT 


ANX 


DEP 


WB 


sc 


HEA 


VIT 


PCS 


MCS 


Age 


p = 0.004 


NS 


p< 0.001 


p< 0.001 


p = 0.008 


p = 0.007 


NS 


p< 0.001 


NS 


BMI 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


p< 0.001 


NS 


AHI 


NS 


NS 


NS 


NS 


NS 


NS 


NS 


p = 0.010 


NS 


TSat 90 


NS 


NS 


NS 


NS 


NS 


NS 


p< 0.001 


p < 0.001 


NS 


ESS 


p< 0.001 


p< 0.001 


p = 0.003 


p = 0.011 


p< 0.001 


p< 0.001 


p< 0.001 


p < 0.001 


p = 0.003 



PGWBI, Psychological General Weil-Being Index; TOT, Total score; ANX, Anxiety subscale; DEP, Depression subscale; WB, Weil-Being subscale; SC, Self-Control 
subscale; HEA, Health subscale; VIT, Vitality subscale; SF-12, 12-ltem Short-Form Health Survey; PCS, Physical Component Summary; MCS, Mental Component 
Summary; BMI, body mass index; AHI, Apnea hypopnea index; TSat 90 , percent of the night at less than 90% oxygen saturation; ESS, Epworth Sleepiness Scale. 



excessive daytime sleepiness did score significantly worse 
than the patients with ESS < 10, irrespective of OSA sever- 
ity. It thus appears that in our sample, the perception of 
their psychological well-being is not influenced by the se- 
verity of disease (AHI), and that overweight and obesity, 
as well as hypoxemia, influence the perception of the en- 
ergy and physical health. 

Women showed a worse HRQoL than men. Similar re- 
sults were observed in many other studies, despite they 
adopted other HRQoL or mood evaluation instruments 
[24,25]. Women in a healthy population report poorer 
well-being and have a higher symptomatic complaint rate 
[12]. Gender differences could be explained by women 
characteristics such as greater bodily attention, generalized 
psychological disturbance, as well as social acceptance for 
women to express distress [26]. As reported by the man- 
uals of the tools used in our study, the HRQoL decreases 
with age [11,13]. However, in our sample neither gender 
nor age were related to any aspect of HRQoL. Further 
studies are needed to confirm their lack of influence on 
the PGWBI Vitality and Anxiety subscales. 

Body weight-related issues are common among OSA 
patients. In our sample, patients with BMI > 30 showed 
significantly worse scores in SF-12 PCS, representing a 
bad physical health perception. 

Unlike BMI, AHI was not related with the previously 
mentioned dimension of HRQoL. An influence of BMI on 
patients well-being, at least partly independent of the se- 
verity of sleep respiratory disorders, has already been 



pointed out in other studies: for example, Resta et al. [4] 
documented that obesity is associated with hypersomno- 
lence even in absence of sleep-disordered breathing. Simi- 
larly Lacasse et al. [10] found a weak correlation between 
impairment of HRQoL and OSA severity, while other 
studies did not observe any correlation between increase 
in severity illness and HRQoL burden [8,25]. Conversely, 
in apparent contrast with our results, a recent study found 
that severe sleep apnea (RDI > 30) was associated with re- 
duction in general health perception, mental health, vital- 
ity and social functioning [27]; this discrepancy could be 
due to the difference in population studied since the au- 
thors excluded from the sample subjects with an AHI <5. 
Our goal was to assess the subjects at first time visit: this 
allowed us to estimate also HRQoL of no- OSA subjects, 
reporting a wide range of symptoms and disease severity 
that led them to consult a sleep laboratory. 

As regards nocturnal hypoxia, to our knowledge few 
studies have investigated its impact on HRQoL, particu- 
larly in OSA patients. A recent study demonstrated an 
impact of sleep disruption and hypoxemia in OSA on 
mood [28]. A possible influence of nocturnal hypoxia on 
HRQoL was assessed in patients with COPD. In this re- 
gard there have been conflicting results [29] but the ef- 
fects of hypoxia were often regarded as negligible. This 
is in agreement with our results, which show a signifi- 
cantly negative correlation of nocturnal hypoxia only 
with perception of energy (PGWBI Vitality subscale) and 
physical health (SF-12 PCS). Thus, it may be speculated 



Table 3 Gender differences on health-related quality of life 

PGWBI SF-12 

TOT ANX DEP WB SC HEA VIT PCS MCS 

Female (n = 46) 64.8 ±18.5 14.5 ±5.9 11.1 ±3.3 9.8 ±3.8 10.3 ±2.9 8.7 ±2.3 10.3 ±3.9 42.0 ±9.6 42.1 ±12.1 

Male (n = 151) 72.7 ±15.1 16.1 ±4.1 12.3 ±2.5 11.9 ±3.5 11.2 ±2.7 9.9 ±2.7 11. 4 ±3.7 45.3 ±9.0 46.8 ±10.2 

p value 0.007 NS 0.030 <0.001 0.042 0.010 NS 0.049 0.019 

Values are mean ± SD (range). PGWBI, Psychological General Weil-Being Index; TOT, Total score; ANX, Anxiety subscale; DEP, Depression subscale; WB, Weil-Being 
subscale; SC, Self-Control subscale; HEA, Health subscale; VIT, Vitality subscale; SF-12, 12-ltem Short-Form Health Survey; PCS, Physical Component Summary; MCS, 
Mental Component Summary. 
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Table 4 Health-related quality of life data on Epworth 
Sleepiness Scale 





ESS <10 
(n = 136) 


ESS >10 
(n = 62) 


p value 


PGWBI 


74.7 ± 14.6 


62.6 ± 16.8 


p< 0.001 


Anxiety 


16.5 ± 4.1 


13.9 ± 5.1 


p = 0.002 


Depression 


12.6 ±2.3 


10.9 ±3.2 


p< 0.001 


Well-being 


1 1 .9 ± 3.6 


10.2 ± 3.7 


p = 0.003 


Self-control 


1 1 .5 ± 2.4 


9.9 ± 3.1 


p< 0.001 


Health 


10.1 ± 2.6 


8.4 ± 2.5 


p< 0.001 


Vitality 


12.0 ± 3.7 


9.2 ± 3.2 


p< 0.001 


SF-12 PCS 


46.4 ± 8.3 


40.4 ± 9.9 


p< 0.001 


SF-12 MCS 


47.5 ± 10.3 


41.9 ± 11.1 


p< 0.001 



Values are mean ± SD (range). ESS, Epworth Sleepiness Scale; PGWBI, 
Psychological General Weil-Being Index; SF-12, 12-ltem Short-Form Health 
Survey; PCS, Physical Component Summary; MCS, Mental Component Summary. 



that hypoxia negatively influences perception of physical 
power and could contribute to restrict many activities. 

Naismith et al [30] pointed out that in OSA the severity 
of depression and anxiety appear to be related more to the 
degree of daytime sleepiness than of nocturnal hypoxemia. 
Similarly in another study [31] difficulty initiating or main- 
taining sleep and excessive sleepiness did predict wide- 
spread disturbance in quality of life measures. Our data 
show that the HRQoL perception worsened with increas- 
ing sleepiness since subjects with ESS > 10 obtained worse 
scores in PGWBI questionnaire and in both SF-12 sum- 
maries. This result suggests that, unlike the other parame- 
ters taken into account in this study, EDS affects all the 
dimensions of HRQoL analyzed by both questionnaires. 
Similar results were found by Dodel et al. [32], in a study 
on narcoleptic patients, and by Jacobsen et al. [33], who 
evaluated factors associated to EDS in OSA patients. 
Among the variables evaluated in this study, EDS was the 
most strongly related to the various dimensions of general 
HRQoL and psychological well-being, as the emotional 
functioning and the interpersonal relationship, although it 
may not be their only determinant. Further studies could 
explore the possible role of other factors as determinants 
of HRQoL in OSA. Besides, they could further investigate 
which dimensions of HRQoL are most affected by the dis- 
ease [10]. Bixler et al. [5] showed that the prevalence of 
EDS was higher in the young and the very old, the former 
most likely a result of increased unmet sleep needs and 
the latter due to increased health problems and medical 
illness. In our sample we found no significant correlation 
between age and EDS. This difference could be due to the 
age of the sample, since in Bixler s study older subjects 
were included. 

As far as we know, so far influences of gender, BMI, ESS 
on SF-12 outcomes have not been examined at the same 



time in other studies. However, other studies separately 
showed the influence of each of them on HRQoL. A sur- 
vey of primary care patients by Finkelstein [34] found that 
SF-12 PCS markedly decreased with BMI above the nor- 
mal weight range. Obesity is a factor consistently linked to 
daytime sleepiness, with obese subjects twice as likely to 
report EDS than non-obese individuals [35]. EDS influ- 
ences more or less all aspects of life to such an extent that 
somnolent people perceive themselves as being generally 
more limited by their health condition than those without 
it [36]. Therefore it could be possible to affirm that the 
combination of these factors worsens the general physical 
health perception evaluated by SF-12. 

Our study also has some limitations, the most import- 
ant being related to the unavailabity of sleep EEG data 
since nocturnal monitoring was performed with un- 
attended poligraphy. However estimation of total sleep 
time was performed by excluding recording epochs with 
a clear awakening. Furthermore, because of the different 
size of the male and females subgroups, HRQoL differ- 
ences could be attributed to a lack of statistical power. 
This difference between males and females HRQoL re- 
quires further studies. 

Conclusions 

In conclusion, the available data confirm that even mild 
OSA is associated with impairment in HRQoL [30]. Our 
study shows that disease severity is not related to 
HRQoL perception. BMI affects physical health percep- 
tion as evaluated by SF-12 PCS, and hypoxemia influ- 
ences the latter HRQoL dimension and Vitality (PGWBI 
subscale). HRQoL among subjects referred for suspicion 
of OSA is mostly related to subjective excessive daytime 
sleepiness which in our sample, as well as in other stud- 
ies, is not always present in OSA subjects. Sleep disor- 
ders have a great impact on HRQoL because they impair 
an individual normal function, mood, and well-being, 
making their assessment of paramount importance to 
patients. PGWBI questionnaire, used for the first time in 
OSA population to our knowledge, proved to be a useful 
tool to analyze which dimensions of HRQoL are most 
impaired in a population afferent to a sleep lab. Our 
sample presents slightly lower scores than the averages 
of the general population reported by the manuals of the 
questionnaires [13,15]. Thus, from a clinical point of 
view, our data reinforce the importance of investigating 
HRQoL in patients afferent to a sleep lab, even in those 
without OSAS. HRQoL therefore appears necessary for a 
complete assessment of patients and to program specific 
individualized interventions to improve well-being. 
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